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It has been  shown by the  Imperial  Cancer  Research  Fund  2 that 
mouse blood injected into other mice educes within ten days a  con- 
dition  in  these  animals  during  which  they  are  refractory  to  the 
inoculation  and  growth  of  some  transplantable  tumors.  These 
results  were  confirmed  by other  workers,  while  still  others  were 
unable  thus  to  produce  resistance  against  the  tumors  with  which 
they  were  working.  Analyzing the  results  of  their  own  experi- 
ments,  the  workers  above  referred  to  proved  that  resistance  was 
conferred only by the cellular elements of the blood, and not at all 
by the  serum.  ~  While  it had been  shown  in  the  same  laboratory 
that young mice afford a  more  suitable ground  for the growth of 
transplantable tumors  than  old  ones,  it  was  found that the  blood 
corpuscles of old mice are not more active in the production of this 
resistant state than those of younger animals.  The  inoculation of 
corpuscles of closely allied animals, even those of the rat,  will not 
produce  an  equally high  refractory  condition  although  they  may 
appear to do so when careful attention is  not given to age,  weight 
and race of mice, to time intervals, and to the quantitative relations 
on which depend the reactions following the inoculation of tumors. 
These  precautions  were  rigorously  observed  in  the  experiments 
about to be described, and these important details are given as, e. g., 
in Fig.  I,  drawn to scale  from charts  showing the tumors  in  nat- 
ural size. 
Sch6ne  4 was able to elicit resistance by the inoculation into mice 
1  Received for publication September 9, 19o9. 
2  Bashford, Cramer and Murray, Brit.  Med. Your., 19o6, ii, 2o7. 
Proc.  of the Royal Soe., Series B, 19o7, lxxix, 164. 
*Miinch. Med.  Woch.,  19o6, liii, 2517. 
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of mouse embryos,  and  BorreP  and  Bridr46  by the  inoculation  of 
liver, spleen and brain,  but not of testis.  Sch6ne's  observation was 
confirmed  and  extended  by  the  Imperial  Cancer  Research  Fund, 
who, following up the analysis made in regard to the elements of the 
blood, showed that different parts of the embryo are variously active 
in producing resistance, and that the skin is the most active of them 
all.  The  refractory  state  which  ensues  upon  the  inoculation  of 
normal  tissues  is  at  its  height  between  ten  and  fifteen  days  after 
the inoculation. 
The  question  naturally  presents  itself  whether  the  inoculation 
into a  mouse of its own tissue would confer the same resistance  as 
would be  followed by the  introduction  of the  corresponding  tissue 
of other mice.  Experiment  proved that  it was  impossible to with- 
draw  from  a  mouse  sufficient  blood  for  inoculation,  and  it  was, 
therefore,  necessary to make  use of some other tissue.  The  injec- 
tion of spleen is known to produce a resistance as high as that which 
follows  the  inoculation  of  blood,  and  it  is,  in  addition,  an  organ, 
the removal of which is well tolerated by the mouse. 
Accordingly,  a  number  of  mice  were  splenectomized  arid  the 
spleens  emulsified by repeatedly cutting with sharp  scissors--a pro- 
cedure  which  affords  a  perfect  emulsion  without  destroying  the 
integrity of the individual  cells.  The spleens, thus emulsified with- 
out the addition of any extraneous  fluid, were inoculated,  each into 
its  corresponding  mouse.  The  emulsion  was  placed  in  the  axilla 
by means of a  Pasteur pipette introduced into the groin and pushed 
forward.  Twelve days  afterward  the  mice  were inoculated  in  the 
opposite axilla,  each with an accurately measured  dose  (o.o25 cubic 
centimeter)  of an emulsion of Tumor  63,  a  mammary  adenocarci- 
noma.  For controls,  the  same number  of mice  were inoculated  at 
the  same  time,  in  the same location,  and  with  an  equal  amount  of 
the  same tumor emulsion.  Care was taken  to have all the mice  of 
the same weight, and, therefore,  of approximately the-same age. 
The  result  of an  antecedent  inoculation  of  homologous  tissue  is 
clearly shown in Fig.  I.  It is just as successful in evoking a  refrac- 
tory state as is previous treatment  with tissue from other mice. 
5 Bull.  de  l'Inst.  Pasteur,  ~9o7, v, 497,  545,  593,  64I. 
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That splenectomy, as  such,  has no  influence on the growth of a 
subsequently inoculated tumor is shown by a  control experiment, in 
which twelve days after splenectomy the mice so treated were inocu- 
lated  with  Tumor  6 3.  Of  these  animals,  71  per  cent.  (5  positive 
./3"23111CE PREV/OU,.~L  Y 
/-/2 CONTROL  INOCULATED  WITH 
Normal mice  THEIR OWN  SPLEEH5 
/ 
A¢,/~ 15gins  Ay. ~t.. 15&'ms 
/0  17  Z~  /0  /7 24 D  ay.¢  o*fter 
/Mbculation 
/t(,~  1a.=e 
2.'  tt  /4. 
3  t~O  /5. 
4'II|  16! 
5111  /7' 
6'  '~  18' 
7'  '="  191  :  ' 
al  I  !  2.o'-- 
9tti  z/,  -- 
/0,  -  22:  -  - 
II  ~  -  -  23-  - 
10  cm 
FIG.  I.  ]~xperiment 63/3ID,  showing that mice can be rendered resistant to 
inoculation of  cancer by a preliminary inoculation with their  own spleens.  All 
mice  were  inoculated  July  :[2, I9O9, with  0.025  c.c.  of  Tumor  63,  in  the  left 
axilla.  Mice  I  to  i2  are  normal  and  untreated  mice  (controls).  Mice  I3  to 
23  are  splenectomized mice,  inoculated with  their  own  spleens  12  days  before 
the  inoculation of  the  tumor. 
When  I  left  England, a  second  experiment was  under  way,  the  final out- 
come of which Dr.  Bashford has been kind enough to  send me.  Although the 
immunity gained by the mice inoculated with homologous spleen is not so  strik- 
ing as it was  in the first experiment, it is  nevertheless present. 32  Resista~ce  in  Mice Agai~st  Transplanted  Caq~cer. 
in  7)  developed  tumors,  and  of  their  controls,  69  per  cent.  (II 
positive in  16). 
\Vhile it had  been shown by the  hnperial  Cancer  Research Fund 
that normal tissues of other mice inoculated into mice bearing trans- 
plantable  tumors were powerless to effect the disappearance  of these 
tumors,  it  was  necessary  to  know  what  result  would  follow  the 
inoculation  of  homologous  tissue  into  tumor-bearing  animals. 
Forty mice were inoculated with Tumor 63, and thirteen  days later, 
of  the  thirty-six  that  survived,  twenty  were  splenectomized  and 
inoculated  each  with  its  own  spleen,  while  the  remaining  sixteen 
were reserved as  controls. 
At the latest  available charting,  eleven days after the inoculation 
with the spleens, 9 °  per cent. of the inoculated mice had tumors, and 
87 per cent.  of  the  controls.  A  few of the tumors  in  each  group 
were receding,  but the percentage  of these  in  the treated  mice was 
not  larger  than  in  the  controls.  Thus  homologous  tissue  inocu- 
lated  after  a  tumor  has  begun  to  grow  is  without  effect upon  its 
further  development.  The  details  of this  experiment  are  given  in 
Table I. 
TABLE  I. 
[  Number inoculated  I  Average  Survived.  I  Positive.  Per cent. 
-'  ]  with t ........  .  ight.  [ 
'-io.3 gm~.  !  ........  Splenectomized and inocu- [  2o  I I  IO  9 ° 
lated with their own spleens [  [ 
after tumors had developed,  i 
Controls.  I  I6  Io.  5 grn.  i  I6  87 
EXPE~I~IENT 63/28B.  All mice inoculated July 3o,  19o9, in righf  axilla with 
0.o25  c.c.  of  an  emulsion of  Tumor 63.  Twenty of  them  have  been splenecto- 
mized August 8,  19o9, and inoculated with their own spleens. 
Michaelis z  found  that  cancer  cells  killed  by chloroform  or  heat 
lost  their  power  of  inducing  resistance.  Inoculation  of  material 
heated to 65 °  C.  in  some cases seemed to produce hypersensibility. 
Flexner  and  Jobling  s  record  a  similar  result  for  their  rat  tumor. 
UnpuNished  experiments  by Haaland,  referred  to by Bashford  9 in 
his address to the International  Congress at Buda-Pest, have shown 
that  complete  disintegration  of tumor  or  normal  cells,  by any  one 
7 Zeit.  f.  Krebsforsch.,  19o7, v,  193. 
* Proc.  of the Soc. for Exper.  Biol.  and MecI.,  19o7, v, 16. 
9 Med.  Record,  19o9, lxxvi, 381. Willia,r~ H.  Woglom.  33 
of a  variety of physical agents,  robs them  entirely of the power to 
induce resistance.  In some cases, animals vaccinated with killed tis- 
sues  are  found  to  be  distinctly  more  suitable  for  inoculation  with 
tumors  than  normal  animals.  It  was  of  interest  to  see  whether 
homologous splenic tissue would behave in a  parallel  manner  under 
these  conditions  also,  and  an  experiment  was  performed  for  this 
purpose.  The spleens of seventeen splenectomized mice were inocu- 
lated  into the  same  animals  after  having  been  crushed  and  frozen 
and thawed three times.  Fourteen days later the mice were inocu- 
lated in the opposite axilla with 0.025  cubic centimeter  of an emul- 
sion of Tumor 63 .  Sixteen normal  mice of the  same weight were 
inoculated  in the same way as controls. 
TABLE  II. 
Control. 
Splenectomized. 
Number 
Inoculated. 
16 
I7 
Survived. 
14 
14 
i 
Average  I  ~,Veight.  I  Positive. 
12.8 gm.  i  13 
I2.2 gm.  ]  I2 
Negative.  Per cent. 
93 
86 
EXPERIMENT  63/33B.  All  mice  inoculated  in  left  axilla  August  13,  19o9, 
with o.o25  c.c.  of  tumor  emulsion  (63). 
The protective action produced by homologous undamaged  spleen 
was  completely abolished.  Conclusive  evidence  of  distinct  hyper- 
sensibility  could  not  be  obtained,  but  the  experiments  are  being 
continued. 
The  homologous  tissues  of  the  mouse,  therefore,  behave  in  the 
same  way as  heterologous  mouse  tissues  with  respect  to  the  pro- 
duction  of  resistance  to  cancer.  This  result,  in  itself  sufficiently 
striking,  illustrates  clearly  the  extreme  delicacy of the  reactions  in 
play. 
In conclusion, I wish to express my thanks to the Executive Com- 
mittee of the  Imperial  Cancer  Research  Fund  for their  courtesy in 
extending  to  me  the  privileges  of  their  laboratory,  and  to  record 
my indebtedness to Dr.  E.  F.  Bashford,  the Director of the labora- 
tory,  and  to  his  colleagues  Dr.  Murray,  Dr.  Haaland,  Mr.  Bowen 
and Dr. Russell. 
A  portion of the expenses of this work was borne by the Cancer 
Research  Fund  of  the  College  of  Physicians  and  Surgeons,  New 
York. 